This research investigates relationships between prospective teachers' self-efficacy of literacy instruction and their growing knowledge of literacy essentials. An instrument was used that is one part self-ratings of confidence levels in teaching specific literacy skills and one part assessment of literacy knowledge required to teach those skills. The survey was given three times over the course of 16-months to 70 prospective teachers. Results indicate that self-efficacy scores and knowledge scores significantly increase over time concurrently but without any predictive power of each other. Findings support Bandura's [1] self-efficacy theory.
Introduction
I can. I think I can. I cannot. Self-efficacy plays an acute role in how teachers think, feel, and behave, which in turn influences their students' achievements [2] . Additonally, the depth of a teacher's knowledge about literacy instruction also greatly influences student achievement [3] . Since there is a significant impact of both teachers' self-efficacy in teaching literacy and their depth of knowledge about literacy, a question surfaces as to how these two factors influence one another. The purpose of this study was to see if a relationship between prospective literacy teachers' sense of self-efficacy and their growing knowledge of literacy pedagogy existed.
The Importance of Teacher Self-Efficacy
Self-efficacy is defined as the belief in "one's ability to organize and execute an action required for a given attainment" [4, p.2] . Bandura [1] states that one's sense of efficacy is a powerful human characteristic which affects choices and efforts toward a task. Interestingly, self-efficacy is not based on one's actual ability to do a task, but rather on that person's perceived ability to complete that task. It also influences the choices individuals are willing to make, efforts extended to given tasks, and the amount of time that is willingly allotted to those tasks. Pajares [5] suggested that one tends to select tasks where there is a strong sense of competence. Thus, the level of self-efficacy may play a stronger role on choice of tasks and ability to accomplish them than does one's actual ability.
High self-efficacy can be a great advantage to classroom teachers. For the very reasons stated above, teachers with high self-efficacy are willing to spend more time, effort, and perseverance for the success of their students. Research has shown many positive outcomes for those teachers with a high sense of self-efficacy. For example, teachers with high self-efficacy tended to demonstrate competence and appear more organized [6] , be more willing to try new methods [7] , show greater enthusiasm for teaching [8] , and engage their students more [9] . All of these qualities would suggest a more successful teacher and classroom experience. Furthermore, these teachers seemed to demonstrate critical qualities for closing learning gaps, such as being more persistent in helping struggling students [10] , attending more closely to the needs of low-performing students [11] , and being less critical of students' mistakes [12] .
Finally, prospective teachers with a high sense of self-efficacy seem to internalize the content of teacher education programs better [13] [14] [15] . This outcome is of particular interest to teacher education programs as it suggests the importance of helping to establish high self-efficacy for prospective teachers early in their preparation. Doing this may have a greater impact on future teachers than waiting until after they are already in their classrooms [16, 17] .
Self-efficacy, according to Bandura [1] , is a consequence of four sources of personal information. One of those sources, in this case, is how well prospective teachers perceive their accomplishments to be when performing literacy instruction. If they see themselves as successful, it heightens their expectations of being successful in the future, thus having a direct bearing on their choices to persist even if they have an occasional failing experience.
These successful experiences are referred to as mastery experiences.
The second source of personal information is vicarious experiences. Vicarious experiences are understandings gained when observing qualified others as they successfully perform literacy instruction. Learning from others' modeling allows prospective teachers to translate their observations into their own instruction. This is best achieved when there are clear guidelines used to interpret the modeled behavior, thereby providing a rationale for future successful outcomes.
The third source of information that feeds self-efficacy is verbal persuasion, or feedback that is given by qualified others intended to enlighten the prospective teacher in his or her areas of strengths and weaknesses. Verbal persuasion can also includen prospective teachers' own reflections on their learning and their instructional performances.
The fourth source of information comes from the psychological state of the prospective teacher. The teacher's emotional state (i.e. stress, relaxed, overwhelmed, in control) will have informative significance on personal competence. Anxiety and fear can debilitate the outcomes of any instructional performance causing one to believe prematurely that they are not good at the instruction. On the other hand, one who feels more relaxed and in control will take in stride mistakes made and come away with a sense of being capable.
These four sources of information, personal performance, vicarious experiences, verbal persuasion, and psychological state, enhance or deter teacher self-efficacy. These sources will affect how perspective teachers acquire and hone their instructional skills in literacy throughout the education program and beyond in their own classroom [2] .
Importance of Teacher Knowledge
Teacher knowledge, like self-efficacy, also affects teachers' success. In fact, one of the strongest influences on student reading success is teacher knowledge of research based principles and effective application of them [3, 18] . The linkage of teacher knowledge to effectiveness of instruction for students has been confirmed for decades. For instance, in the landmark report Becoming a Nation of Readers: A Report of the Commission of Reading, it is stated that teacher knowledge and performance account for 15 percent of the variation among children in reading achievement [19] . Of all the factors considered as possible contributors of student success, teacher knowledge made the biggest difference in student scores.
Additionally, in an extensive national study done by Ferguson [20] , results showed that money spent on training more highly qualified teachers resulted in greater improvement of student achievement scores than any other use of school money or resources. The schools that produce high student reading and writing achievement test scores are ones that have teachers who are knowledgeable and can articulate the purposes of their work. This finding is true regardless of socioeconomic status or commercial reading programs provided by the school for instruction [21, 22] . That is, students' academic growth is affected more by a knowledgeable teacher's instruction than any other single factor, including families, neighborhoods, and the schools students attend [23, 24] .
The understanding that teacher knowledge is hugely important in student achievement can guide work with prospective teachers. If teacher education programs are vigilant in helping students to grasp the necessary, research-based concepts for reading instruction, those students are able to go forth in the classrooms using and implementing this knowledge to help young readers be successful. This then would aid in closing the learning gap between those who successfully read and those who struggle.
With both self-efficacy and teacher knowledge clearly manifesting as contributing factors to teacher success, we explored the answers to three questions:
• Does self-efficacy change over time as knowledge constructs build? • Does prospective teacher knowledge predict self-efficacy? • Does prospective teachers' self-efficacy predict their literacy knowledge?
Methods

Participants and Setting
The participants in this study were 70 prospective elementary school teachers enrolled in a teacher preparation program at a large teaching university in the western United States. They included 4 males and 66 females with a high rate being nontraditional students. During the study, students were enrolled in two different literacy methods courses. Literacy Methods I took place during the last semester of the students' junior year. The topics for that class were oral language, early literacy, phonics, and assessment. Literacy Methods II took place in the first semester of the students' senior year. The topics of this course were fluency, vocabulary instruction, comprehension, and content area reading. The final semester of the students' senior year, they participated in a student teaching experience.
Both semesters of literacy methods courses included a three-week practicum where prospective teachers were given specific assignments to perform literacy methodology in an elementary classroom. These assignments included such things as teaching guided reading with a small group of elementary-age students as well as teaching comprehension strategy lessons to a whole class. Students' assignments included using preplanned and well-structured lesson plans.
Typical literacy assignments required personal reflection on what was learned, asking for insights and clarifying moments. Assignments often required practicing the instructional technique or literacy assessment on an early literacy learner. Academic readings and lectures were accompanied with group work, discussions, modeling by the literacy professor of various literacy instructional methods, and assessments intended to judge prospective teachers' grasp of the course content. These activities were grounded on reading research and best practices.
The student teaching experience was designed to provide prospective teachers with a skilled cooperating teacher who modeled instruction at first and then gradually turned the classroom over to the prospective teacher. Cooperating teachers typically familiarize the student teacher to the classroom with one to two weeks of orientation, allowing observations of instructional modeling while giving minimal duties like teaching one-on-one and working with small groups. Cooperating teachers leave the classroom for the last six weeks of an eleven-week period, monitoring the classroom only occasionally. During student teaching the prospective teacher will receive verbal and written feedback as to their strengths and weaknesses by both the cooperating teacher and a field advisor assigned to administer performance evaluations.
Instrument and Procedure
The prospective teachers were given an instrument that was part attitudinal survey and part content knowledge exam. The first part consisted of 10 Likert-type Scale items where the students rated themselves from 0 to 100 (even 10's) on their perceived ability to teach literacy. The items were constructed to fit Bandura's [25] suggestions. They were also suited for a specific domain of literacy instruction to avoid vagueness and uncertainty [25] . The students rated their ability to teach phonological awareness, comprehension strategies, vocabulary instruction, fluency, struggling readers, motivation, lesson planning, phonics, spelling, and assessment. Cronbach alpha coefficients were between .91 and .96 across the three administrations. Sample Likert-type Scale items include the following:
Rate your degree of confidence by circling a number from 0 (cannot do it at all) to 100 (highly certain can do).
 Teaching early reading skills such as concept of print, phonological awareness, and phonics.  Teaching meaning related skills such as comprehension strategies and vocabulary  Motivating nonreaders The second part of the instrument consisted of 20 multiple-choice questions that measured teacher knowledge. These questions were based on the self-efficacy topics, assessing content knowledge related to those topics. They were partially taken from Teacher Knowledge of Reading by Eciprieto [26] and several were constructed separately. Examples of the knowledge questions include:
 How many phonemes are in the word straight?  What are the five components necessary for learning to read as suggested by the National Reading Panel The instrument was administered three times to the study participants over the course of three semesters (approximately 16 months with 11.5 months between the first and second administration and 4.5 between the second and third.). The first administration was given at the beginning of Literacy Methods I, the second at the end of Literacy Methods II, and the third after the completion of student teaching.
Data Analysis
To answer the study's questions of whether the prospective teachers' knowledge predicts their self-efficacy and whether the prospective teachers' self-efficacy can predict their literacy knowledge, bivariate regressions were done with the corresponding items from the survey part of the instrument with the knowledge part of the instrument in both directions. To inform the question of whether self-efficacy changes over time as knowledge of literacy constructs builds, a variety of t-tests were completed. Since we had the need to establish that knowledge of literacy constructs were building, and we were interested in whether and where significant change might occur, paired t-tests were done for the items on the knowledge part of the instrument comparing the first administration to the second, the second to the third, and the first to the third. Likewise, paired t-tests were then completed to compare the Likert Scale self-efficacy items from the first administration to the second, the second to the third, and the first to the third.
Results
The results from the data analyses described previously are reported in the following sections. Results are organized according to our three research questions:
• Does self-efficacy change over time as knowledge constructs build? • Does prospective teacher knowledge predict self-efficacy? • Does prospective teachers' self-efficacy predict their literacy knowledge? 
Self-Efficacy Ratings Over Time
The participating prospective elementary teachers' self-efficacy ratings started relatively high even before the literacy methods courses began. Still, self-efficacy changed significantly over time. Confidence increased significantly between the beginning of Literacy Methods I and the ending of Literacy Methods II and also between the beginning of Literacy Methods I and the end of student teaching on all topics. Confidence increased significantly between the ending of Literacy Methods II and the end of student teaching on four topics: phonological awareness, phonics and spelling, struggling readers, and analysis of assessments (see Table 1 ).
Knowledge over Time
For many of the knowledge items, the percent of participating students who got the item correct changed significantly over time. Most often the increase was between the first and second administration (beginning and ending of literacy methods courses) with an even greater increase between the first and third administration (beginning of literacy courses and end of student teaching). Often, there was an improvement between the second and third administration, but because the increase had been so great between the first and second administration, there wasn't room for the increase to be significant. Curiously, a couple of times, the difference on an item between the second and third administration was significant, but there was a decrease in the percentage of students who answered the question correctly. However, in general, there was a steady increase in the percentage who answered the questions correctly, although not always significant as can be seen in Table 2 .
Relationship Between Knowledge Base Scores and Teachers' Self-Efficacy Scores
According to bivariate regressions, students' total score on the content knowledge items did not significantly predict the total score on the self-efficacy items (and vice versa) when comparing any of the combinations of when the instrument was administered. Likewise, when comparing self efficacy scores with content knowledge scores through Pearson product-moment correlation, the correlation coefficients showed little or no relationship each time the students completed the instrument (1 st time, ρ=0.11; 2 nd time, ρ=0.07; 3 rd time, ρ=0.07). When content knowledge items were matched with corresponding self-efficacy items, in most cases, confidence in an area of self-efficacy did not significantly predict whether they got the related content knowledge item correct-in both directions-any of the times the instrument was administered. However, there were a few exceptions for non-obvious reasons. These instances can be seen in Table 3 . In summary, students' self-efficacy significantly increased over time. Concurrently, knowledge of literacy constructs generally increased over time, and in most cases the increase was significant. However, prospective teachers' knowledge did not predict self-efficacy, nor did prospective teachers' self-efficacy predict their literacy knowledge.
Discussion
The results of this study show prospective teachers' self-efficacy increasing in their ability to teach literacy. Although the prospective teachers' confidence began at an already high level, there was a significant increase between the initial start of their literacy methods courses to the conclusion of them. There was also an increase in confidence continuing during the student teaching experience. This is gratifying since in the past, self-efficacy has been shown to be a strong predictor in many facets of successful teaching [2] .
Interestingly, self-efficacy significantly increased over all three testing periods in four of the ten categories. Although there was statistically significant increase in all categories of self-efficacy between the first and second administration and from the first to the third, only four showed significant difference from the second period (end of the Literacy Methods courses) to the third administration (end of student teaching). Those areas were phonological awareness, phonics, struggling readers, and analysis of assessments. These four areas are often novel concepts for prospective teachers having new vocabulary terms to learn and different instructional techniques to master. They can seem complex, cumbersome, or even overwhelming. The other six areas, which include such things as vocabulary, fluency, and comprehension, are more familiar literacy constructs, providing most prospective teachers with background knowledge before coming into the program.
The recognized challenge of the more complex constructs is met within the literacy methods courses with a great deal of emphasis in terms of class discussion, assignments, and practice. The exposure to real-time experiences such as encounters with struggling readers or actually teaching phonological awareness, phonics lessons, or analyzing assessments to plan instruction, may have allowed the impetus needed for further significant increase of self-efficacy in these four areas. According to Bandura [1] , persistence in activities that seem difficult often lead to successful experiences. In turn, successful experiences along with opportunities for feedback enhance self-efficacy.
Although not always guaranteed, student teaching is designed to provide all four sources of personal information that Bandura [1] identified as contributing to self-efficacy. First, successful experiences of applying the instructional literacy techniques in the classroom of students is the best possible source for personal information. Successful experiences signal to the prospective teacher that she or he can expect further success. Second, vicarious experiences are provided as the prospective teacher observes the cooperating teacher model various instructional tasks. Vicarious experiences provide the prospective teacher with positive examples of how the instructional task can be successfully completed. Third, opportunities for feedback and reflection are operative when the cooperating teacher and the field supervisor prepare verbal and written evaluations of the prospective teacher's performance. Feedback and reflection give insights into the teaching performances that were well executed as well as constructive suggestions for improvement. Finally, the education program's methodical preparation of the perspective teacher and the cooperating teacher's thoughtful scaffolding of the student teaching experience enhance a positive psychological stance by promoting a smooth and enjoyable experience for the prospective teacher.
Bandura's [1] theory suggests that individuals with strong self-efficacy will most likely choose to not only cope with difficulties, but also put forth effort to overcome them. In this light, high self-efficacy from the beginning of the literacy methods courses might have acted in the favor of these prospective teachers allowing them to persevere through the confusion and complexity of the more difficult literacy constructs until they became more confident.
At the same time the prospective teachers' confidence was increasing, knowledge of literacy pedagogy also increased significantly throughout two semesters of literacy methods courses. The pre and post assessments showed that the prospective teachers grew in their knowledge of literacy instruction on topics such as assessment to instruction, struggling readers, pedagogy, phonemic awareness, phonics, fluency, vocabulary instruction, and comprehension strategies. This also is gratifying as the importance of their teacher knowledge will have a bearing on their future students' achievement [19] . These prospective teachers appear to be getting a firm foundation in literacy knowledge that will support them in their own classrooms.
However, no predictive power between teacher knowledge and self-efficacy was found. For these prospective teachers, whether they knew the literacy content knowledge or not, their self-efficacy was high. Although both knowledge and self-efficacy are strong factors in the future success of prospective teachers, the results of this study indicate that one is not dependent on the other.
Perhaps no predictive power was found because of the already high self-efficacy of the prospective teachers, starting at a higher relative level than their knowledge did. As noted, at the beginning of their educational program, many of these prospective teachers had more self-efficacy than warranted by their level of knowledge. Consistent with these findings, a study where preschool teachers were given a survey to determine their level of confidence in early literacy concepts found that the perceived confidence level of the preschool teachers was greater than their background and knowledge justified [27] . Likewise, it would appear that the prospective teachers in this study were already self-efficacious before they became knowledgeable. This finding supports Bandura's [1] theory on self-efficacy which suggest that self-efficacy is not reliant on actual knowledge, but is based on a perceived belief in one's ability to be successful.
Limitations
The analysis of student self-efficacy was constrained because of the sample size of the analysis as well as the limited population. Typically, larger sample sizes give better estimates of the population. This study was restricted to one university and just 70 students. Thus the results of this study may be limited to a select population that can be generalized to only our prospective teachers.
Another limitation of the study was it relied only on one source of data collection -the instrument that was part attitudinal and part content knowledge. We recognize that one instrument cannot comprehensively measure self-efficacy and knowledge. For instance, we recognize that the multiple-choice test used cannot show all that our prospective teachers had learned. Any one knowledge assessment is inadequate in measuring the full knowledge of any individual.
Despite these limitations, the current analysis has provided some insight into the relationship between the prospective teachers' knowledge and their self-efficacy. This study has shown that though self-efficacy and knowledge do not seem to predict one another, they can both be increased and strengthened concomitantly. It would also appear that strong self-efficacy in the beginning stages of obtaining literacy knowledge might influence prospective teacher's ability to successfully persevere even when the knowledge content seems daunting.
Conclusions
Researchers suggest that in order for beginning teachers to be successful in helping young readers, self-efficacy [2] and knowledge base [3] are vital. Both efficacy and knowledge are shaped through experiences prospective teachers have in their teacher education program. To build strong knowledge and high self-efficacy in prospective teachers, both academic learning as well as experiential learning are important.
Designing and securing teaching experiences that meet all four sources of personal information that contribute to self-efficacy is one way to maintain or further enhance prospective teachers' high self-efficacy in teaching. Planning for and securing these four sources of personal information into a quality student teaching program will promote better prepared teachers. Clinical models are now being explored with the aspiration of getting prospective teachers sooner in the classroom [28] . Earlier classroom exposure will provide a realistic experience where teaching skills can gain momentum. An authentic setting creates a learning environment that will promote opportunities for successful experiences including immediate feedback. According to Darling-Hammond [29] , it is essential that prospective teachers have the opportunity to practice and develop their teaching skills in a safe and controlled environment under the direction and supervision of educational experts in schools where diverse learners are served effectively and good teaching is developed and modeled. She argues for literacy course work that uses pedagogies that link theory and practice and are tightly integrated with supervised clinical work.
This study revealed that content knowledge did not significantly predict self-efficacy nor did self-efficacy predict content knowledge. Having confidence in oneself as a teacher was formed early on for these prospective teachers even before entering into the literacy methods courses of the education program. Knowing that prospective teachers are already self-efficacious suggests that they most likely can persevere in the face of difficulties and have sufficient coping mechanisms to work through any disequilibrium they may experience [3] . Complex academic knowledge constructs necessary for teaching children how to read will be pursued with expectations of successful attainment. Finally, highly self-efficacious prospective teachers implies that prospective teachers are ready for subject-matter course work that is intensely integrated with clinical training where they can learn best by studying from educational experts while still performing, reflecting, watching, and talking to effective classroom teachers.
